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ABSTRACT : PROBLEM TO BE SOLVED: To provide an angular velocity sensor having a 
fault-diagnosing function. 

SOLUTION: In the angular velocity sensor comprising a driving means for stably driving a 
vibrating unit of a sensor element having the vibrating unit and sensing elements 13, 14 
for detecting angular velocity, and a sensing means for detecting the velocity from the 
elements 13, 14 of the sensor element, the signal synchronized with the drive signal of the 
driving means is electrically applied to the previous state from a synchronous detector 22 
for constituting the sensing means to obtain a self-diagnosing signal at the time of a fault. 

COPYRIGHT: (C)1997,JPO 



3NSD0C1D: <JP ^409281138A_AJ_> 



mBmrntf a p) m) i2t H J|t it ^ # (a) {immmmmn 

#^¥9-281138 

(43)^11 a ^fiR 9 ¥(1997) 10^310 



F I fi^lB^fSBr 

G 0 1 P 21/00 

G 0 1 C 19/56 

G 0 1 P 9/04 





iHHl^-86189 


(71)taRA 


000005821 






ipJ*8¥(1996)4^9B 




:*:IR)ffn**:*:*R«l006#Jfi 




















;fclRJ&n**:A:^njlH006««i 


















































#a± it* ^± 





(54) BSMC^JfJt] ^l3aiffe>iJ- 



(57) [^1 



BNSDOCIO: *r.i P 4 092811 38A_ I_> 



GO IP 21/00 

GOIC 19/56 9402-2F 
G 0 1 P 9/04 




#^¥9-281 138 



i i: cfc OmlS-fey-tf^^cosm^^^ai Lge^Brfi-?- 

^\mwkmm:mmh mwmL^(r>x-hm-\.zn 
3 . 4 <7)i -muj^^zimn^msM y^, 

mm.s\ mwm^mtmm^^znnLfzm^^ 

V=y^ )m^tmwty^^if't^<r>^-'^ 
mrbmi. hiih ^-^Wkt ^^--^ ESS 
c^atl:'? 2: AGC HIK^^ LT B^B K 9^ ^«tJDX I. 
C t j: OI?IB-fey-!;-«^cOiiiii5^^^tclEi&tfii& 
$-tt-l.^*gi:. ifiB-fey-tS^iO^«lSP3&^/?>coffl:'3 



imm 1 0 ] mi^^m^mmmn'^-izmmi 

mmtammm-mmmm ^m^commmz 

m-mm^bmx^comizmiffz^smx'hm-m 

[fs^^i 1 ] tmm^mi. m^-^mmzm 
mixmmmm^mx 'onmmumzms.-tm 
mm^izmmitiimmmtimmxhm^9 
imconmm^y^. 

[M^i2] m5^bnmm'ttk^-t?>-ma3b^ 
^^h^y^i-t. m§i^y^m=f(^ymim\>zmm 
-^^ftj^-r-s A'iiiB&tiriB-fe>-9-«^j&>^<7)^- 

^mmfiMx.t>ix^^-^M^bt:-k^. gflB^-^'lal 
l»(^aj:J3 A G c HIK ^ ^ t T fif e K 9 ^ N'Elil n ;t 

^zbizx^ BuiB-fe y^^cr>mmw.ti^^\,zmi tn 
m^'thmm^WLb. msiMy^m=Fcr>mim^^<^\i!, 
ijti^lMt hfih^^—'JTyTb z<r>'i'^—-JTyy<r> 

Sfc S:^^ , mi^^y H-vtX7 -f Jl^cotHi} ^liBIBil 

^m>hcr>msm^izmmtxmminmmm^^iiii) 
-tmta^m. mami^mcomm^izmmuzii 
^^mmm^^m^thmmmm *)mmi,zmi 

■ wmmmb-thxdizmiim^m. tm^ 

m^y^m^<r>m^^:^mM-t^^m.^^b t:mi 
fzMmm-ty^^ 

imm 1 3 ] mm^mb ixmi^mwmta 
Mzftixmm^^^b Lxcomms^mmmmm^: 
miz^j:^xo(,zmssmm^<^mmm^(r>xi)m'Fbmi 
m^^(^iii:tj^=Tbim0}i,z^-^L. Bmmm^<Dm 
miii:fjizx 'omzm^mma^i^^'-^xoizmmi 
fzm^mi 2mm<mm.m^y^. 
[.mm. 1 4 3 mi:m.^^b Lxm^'&^mmm 
-hiz^Lxmrnm^^b Lx<mm^<mmmmifi 

^L<^rS i d tc:BiriB^BBS<?)|gilfi#c7)A^jSfg?i:m 
[000 1] 
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[0002] 
[0003] 

imi}^m^ix 0 btmm] m^(^nmx.^y^iz 
im^^i,znLx^<7)^^^m^m(^-t^. ttiit*^ 

[0004] *iiB3{i. ^(^-^timm Lxiin^mm 

mi¥ijfX'^^j:<y'j:^X\^^t^m^mi}^i^tktii-tl C t 

^mz-tmi:mt-thhcox'm. 

[0005] 

^r^-th-ty^m^k. msi-^y^m^<7)im^izm) 

iHiEcoiu^b^ A G c Lxma h y ^^^rnmzM 
t^zbizxo Huifi-fe y^^(DWsm^^Mizmm l 

^■nifiMx.hfih^^—i^Tyybz.e)^^~-jTy-T 
co{tj^j*iV'?y Y^^xy ^ )V9 -^i^LXMx. nWlk 
^^b ^r-t^. mM^^y Vz-ixy ^ )V^<Otiiij^mfm 

mm-i^(^mm^izmm Lxminmm^^m 
iji-mtamb . miimmcomiimizmmvfz 

t^^bizi 'omsi-^y^^mmmiULss.mfi 

[0006] vxtmmizx *) . mim<7)m}i^iz^ 
mzti>m<7)MXi}'^<7)mz^^ Ltimmm^x'$> h ^ 
-d>m^^nwmmi.mmz%fLh-mx:. ^y-m 
'f^misth'mmnb'i~\--Jryr^\t\:.^b'^h 
^mniiE^^^tf ft msM y^^mm-h ^ < (msacrtm 

bifiX%h. 
[0007] 

im<r>mm<mm] ^mmmnzMmcomn 
a. m^bnm^^tkmtmmb^^ti-^yr 
m^i'b. mi-^ym'fcommizmim^t:mi-h 
YyA z'^mhbmti^y^m^t^titT^^-^mmfiut 
t:>iih^~9m^b-i:-^^. mi^--?mucn^^ip^ 
Gcmm'ki^Lxmm h ^^mmzMii.^ b t^i; »? 



Mie-fe y^m=F<mmm'^'&f<zwm tisi) 
^Wib. mm^y^^<m'mi}^t><r>^fimvit^ix 
t-f-^-i^ryrb z co^-^'-i^ryycoiUM^z^y y 
/•<xy tTSDx ^fih nmwm t 
mw^y YJ-^xy ^ )v^<rt\i;i-n^mimm^m^t><nm 
mm^\>znm Lxmk Lnm.mn^\^-)]'^hmim. 
b. mmm^'^mmm^mmLi-zm^mwm 
^mmm-h nwmmii mmzMt i> c: 1 1 i d 
miMy^mi-m^^m^Lu^wmm^^^-fi-fh 

ffai^m.-QUc!mmm^^^L»>hb\^owm'k^-t 

[0008] mmi^<rmm. ie^wfi^Jt^o 

~vryr<r)X-nm-\:zis\L § J; ^ \.fzmm. i 
leacoftas-feyy-ffeo. 'sLy^-^\iif.immm,-k^ 
mz'fhb\^^mik^h. 
[0009] mm.3imvmm. ■&^wm(^fz^<r) 
m&m^\.znm\^fzm^\tmmmmcmm-h)^y 

Ynxy ^ iv^<nx-nwt\znx. 2. J; 3 t/ilt* 

31 1 ^<r>mmM y-rth "9 . mmsmmm)^ 

[0010] m^-mA%mcr>w^\i. n^im(^t:^(^ 
mim\iznm Lt^m^\imm\i^^mmm-h mm 
mm(r)X-n^=fi<zisiLh k 0 \,zmm.tMim i ie« 

[0011] m^stm'mmt. ^^m<r>fz'if^ff) 
m^x'h^m^2, 3, 4<^»,^-fit«e«co:ft«« 

[0012] l«^«6 (CiBa^7)l|B3{i:, iB^W^S 
[0013] i1l«3l7iB««05|BJ{4. laiB^aisstiM* 

m^w&T^^iid i,zmwiLtzmim6im<^nmm.^ 
y-^x'hK). im^iiim>\y^fvm^im^T^&b\>^ 

[0014] m^m8isMmmii. mMmxmmm 
imizmmttzm<^&m-^ixiiiiii'hXoizm 
Lfzm^m 6 smconm^-t y^x-h o . yv^m 

[0015] m^m9wmmmii. im^bMmm^ 
mttmmib^^th-ty^m^b. ma-^yv^ 
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^■nmzM i. 5 r i: J: 0 miB-b 

wm^i.zmm Ltzmn^mmm\i!,^mmm-h mm. 

[0016] m^mi omimmit. fnaie^nr^ 

j:'omm®m^iiHzmx^ti:'t^. miwmm 
mm^mm^mmm-^^^mxmm^zmif 
fzmm^Thmsm9mm<r)nmm-^y^x'm . ^ 

mmtii(Omz-ty^:^^comm^:m:o Zt^j:<^\-M^- 

[0017] 1 1 sm(^^ii. BuiBfljs#a 
a. ^\-mt^i^<^mnzmmLxmmmfmm'om^ 
<r>mnumzm.'r&msm^izmmLt:m^mm' 

[0018] mm^ 1 2^cfmm±. mmtnmm 

m=f-<^mimzmwM^^m^^i k 5 mmt iuIb 
■^y^m'?-i}'^<r)^-^m^i)mthixh^~m^t 

'k-^^. mie^-:5'[l!^<7)ffi:>j^AGC|il{f|^:fVL-cm 

my-y^^mmzMth^ti.zii y)m^-^y^=f-(^m. 

m'fcomWii}^(:>coai1imathtii,i-^'-=Jryy't 
<i<M'^~'JTy-r(n^-nifif<>y Yn-xy ^^u^^itL 

xMt (>iii> nmmmt nm^^y ka-x 7 ^ 
fu^(7)mij^mmm^m>i^<7)mmmmzmmLxm 

mmmzmm Lt:m^mmmiii^mmm-:i> mm 
mss^ mmzMih^tizi *)wm-t:^m'f<m 

hmmt. mm^mm(^mi¥'pizmm.^^m 

•tmm^'&b^mtti-^m^-ty^x'h*) . m^ty 



[0019] mm 1 SMmco^mit. mim^^i^t 
ixcom^^commmMzidLxmBmm^^t vx<^ 
m^<nmmim:mzti:hi 0 kzmimm^<mm 

-^t. ^^^^(^mmMzi: mwm^mmm 
^L^j:\^xoizm^Ltzmm,\ 2im'mms.^y^ 

[0020] mm 1 4^(r>^mii. mmmMmib 
Lxmm^c^mmmMznixmmm^^b LX(r> 
mmm<7)mm^mii'^m t < j; a izmmrmcom 
mm^<^xijm-bmim^mtiim=f-im%m^z^^ 
-ki. i\smpiMi^commtii:nizx *)mi^^mt:mi 
mzfm^'^x^sBm't-Y^zwfr'tii 0 izm^i 
timm 1 2smcDAmm-ty^T$> 0 s u -fe 

ifhbi^oi^m^^-tl. 

[0021] mr. ^^m(7)mm(mmiz':>\,^xmm-t 
mi-^me\iJF'%m(mm.^y^<r>mi(^y^(D 
m.^^Lx\^^. m^. ui-m'WiuLfzmmmco 
^-xx'h^. mQ{zm^m<m2i}mm^fih:ib\,z 
J: 0 m^'&m^mm^ixx <7:>mm^m<^nmz 
imnmL3b^wm<^^:L^ vm.AifimH^ivc\'^ 

-f^^h-io. ^-xiff)m'mm^z\i:m\iy5ifim 
m^fixti'o. z<7y^n\^y5{,zi.y)^3.^YUAbm 
^m.3-ifiw&mz-^n. m^^iix\^^. vwl 
4Wic<opi43^^i^>fc. mm\iz-dMm(^ryf'^'- 
eimm^tixa^. ttiz(^^yf'^'-ebmwm3 
cfMi,z\mmmco-immii}-m.ntoti. s»b°y5{4T 

^ctO^WN-e. S«rP7. lHl8&»g3 2:Rilf^. ^ 
cO^j&^Ialg&S^ 3 (BJl^ff t?i§ fiT*i "5 . iitfc J; O 

l/^S, »>x-f b«R4tO|lI^»«3i!lW4ll3fc^ 
-r^<. ^JSM0SJtey8*M*|iiIlCffiA. 

nTtJ"). Lffy^\^ys(nmi.z\im^mz^m: 

m'mi'iiTywj:b<^m.z}^^^m:W^^mAX'm 
^^fixm. ^<r>^m\.Z'^wm<r>m.iomtA.mz 

[0022] .rcOSK 1 OcO^bVS . 9 ^fi^tfWM 

«4^j^«o!ig«iKi 1. i2(7)-mm^^ti. §^ 

t2:-?-il^><7)affit{4«1^<^ffi^i^l la, 12 aim 

laiiMi 1 , 1 2mmm3\,z^-fM<. s.m 
«^ 1 1 a . 12 BiW'b\ims.-t^ij\^m 0 ffitf 
fi. ^(^m^^^fum^m 13.14 \zw^<r>s. 
mm^ 13a, 14 atrnm^tL. ztuzx o«w*« 
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[ 0 0 2 3 ] ^ LT , mfmtmmmzj: DMymm 

(iH7-f^n 5*^^*1JlVP-P. 1. 5KHz(0^»iEft-t 

t^mo^ii^. ziiizX*). IgiUMi 1. 1 2{c{iS:ft 

J^xy^fV-? 1 7 ?:j13SL. Aji^tcll6{c*-f^- ^fi 

•C-cOfi-^ffi<iAi'^tc-^tc^l, J: d {c|Ea)«-ti7)AGC 
3 a, 1 4 aO«^i4=tt{^D^SCti3V^-C-^J5t$n. f-^ 

-i>-Tyr2 0tcA:'3§*il.o t/>:A^.J;0<^^Xil» 

aAi&3 0 ^mzi'^-i^ryr2 o(r)immx-^m- 

7 ^ yW:? 2 1 . HfiH^S2 2 . n-ytX7 -r yl^rJ' 2 3 
^cr^LT^^i;^l^2 4*>^,ai:'J§i^S, 

2 . ^S3 0 ^mxi-^-'JTyr2 o j::jn 

x<itt7tfi^(cJ:^IjiC. HjS. E^, F^, GjSiOfi 
•t^{±ll6<^E. F, G, H, I tC^^ilX\''>l , 

[ 0 0 2 4 ] $T s *^iO?gffittJl^T{4. 
mtatlSMM'f- 13a, 14 a{4ia4 ( a ) tc^-f J: 
a 1 3 lc««^f'J8 fC«« §tL. 

^mt:mtii-tlMcomMm l 3 b*i»ffi§^tTl^S. 

[0 0 2 5] <rJ:T\ «!«I«1 3fcEm*^l 3ai:^ 

«fti 3b{iia4 (b) (omiiz^n^u^iyfyT^m 
fS.L. mmn'rj:mmm4 (c) ^<7)i^, 

[00 26] Csl=e • S/d ( 1 ) 

e : E«#:<^^«* 

ve=Viii- a ■ ( 1/CO) • 
ve : f-v^-'JTyycOlHijmSiE (VP-P) 
Vm : (VP-P) 
a :M«^3 2<^M«$(0<a<l) 

CO : f-^-i''T>-7°2 OcOifiKl^Ji ( P F ) 

Vout=A • D • Vb - a • ( 1 
... (4) 

D : mmimm 2<^mMm 

A : LPF2 3(7)DC^-My 

(,^|.C0-C\ BPF2 1T-lg(g$tl.m ll«B^^S2 2 
il. LPF2 3Tmm^tiXDC:ty-t'yh^t^^^X 



S 

LTffimS^l 4 a(:J;|,ayT>'-^<7)^* 
{4 (2) ^"C-S^StLS. 

[0027] Csl^e ■ S/d (2) 

e : 

S 

d : l±V.#(^W!^ 

^;T\ :ftMjS^^ffi-ri.EmoiiiEi: ( 1 ) , 
( 2 ) ^T'«§tLl.S*Csl. CslbcomizimTcom 

[0028] • Miffias tJtMt-S , 

■mMciimmsizitm-ti. 
miz^ ■ mmi^mcizitm-t^ . 

[0 0 29] Itzt^-^X. ^m<r)mt^^tiiX^ilim 

^(7>mit^mmthmmmxh^. mmcom^^ta^^ 

[003 0] m6l,z^-ti:-olzAAcO't::^^m^ 

Aimm^s 2x^6 corns nz^-txdizm^^ fix 
^moizmthfii. aA^3o«4. mtamsiz 
^tmizayTy^trntrnt^mm^tL. ^zxme 
co^H<^«t:^:^^fi-i-Afc^ tximi'timfz-t 
x^^-i^Tyr2 ocoi^m.xiii^'ffizMt^tih. 
z^x'i'^-ifTyr2 o(r)miX)it^mmj]\m 
miizm tnjSLXhh(r)X\ 4¥Kmxiim-i<zMt hti 

?tftA^3 Oij^i^cotSmimecomMDcoJ^oizi-^- 

vryr 2 o ff^wM.x-nwi-\iz hm.^. 
[0031] irags, miX^m'izim^ti^Em 

*T13a, 14a<:0§*)S^)-Csl. Cs2('(4H6<7)« 

izi^-t^amm. I Dff^ I . i ijofemf-^- i>r 

[0032] 
(Csl+Cs2) ■ IDZ0-- (3) 
ID :^^«lig(pA) 

ai:»3®?2 4*»^#/i>:?XSfl-tVout{4 (4)5^ 

[0033] 

/CO) • (Csl+Ci^) -ID-siiK^- 

[0 0 34] iC-C (3) ^3&>A,, ia6^7)-«-tE(4:^ji 
S^ttJfflE^lR-? 13a, 14a (=D^WSCsl , Cs2 
(CjtWLT>.^^0-C\ <?!lxtt1ll cOB^=5r(r^ tCjir-c-Sff 

mmifim.Lti-^. mecowBE, Fi,z7^-tm\.zmn 
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[0035] trz. aA^3 o<7)X:fjm^lim)m^co 

r 2 0 ^OA^JSS^ tjD;iT U|.(7)-C\ ( 4 ) 1>:^^ 
f C i taijm' 2 4cr,DCyt7-t-y h^tt 
[ 0 0 3 6 ] (17 {i:*5|HB<:O^^«g-try-tf<30flll<5^^ife?^ 

Ltzi:><r)xhh. mmmm8i,z. mmmm9i,z 
[0037] ^^^3 2X'mm^tLfz'E-^m^ i i,±m 

««^fflll3 lT:^'yh ■^ixX\'^^<7)XmX^3 0 tJi 
fE^?^>-f, n-yX-ty-ftiiijVMn^OttXht. HSR 

i:i}m 9 CO J CO izm" 3 3 izmm^tit^m. mm^ 

3 1 *iffltT^^IS3 2P^(0m^- 1 &aAS3 0 t^fi 

m-^. -e-coisM. #SE<^^jg{iia9«H, d, e, f 

oaitC^fliL. IS*. ai:?JffiiF2 4t<i:ia9cOG(7)J;3 
y h^ttA^^-ri.. iiDjj-7-l2'y b^SilJi^iT) ( 4 ) 

^commmtrmm^x'^ i> « 

[ 0 0 3 8 ] 0 1 0 {i*^BflcD:^MJt-te y^com^hm 
1 2l,Z7r:-t. Zcomia^^S l<7)^h^t^ii.(0X:fjt^ 

imcon^^ 2 8 <otii:f}ts=¥-bi^mit't^ i><ox'h h , 
m.^2s\mmi-^-i^Tyr20(O]!i-n^^'t=. 
^ Lx . mmmxizipti^mm^i^com^mm'^m 
wnzx^xm.-tim^mK^mtiiL. fQ=f-29xm 
u^^^iii:h-r^i>cox'hh, iiT\ mmm ico 
?j]i:m^2 9bm[t^tiK mi^mmaeommm 
Mzft LxMsmm^s 1 commismm^mz^i x 3 

>'^mnmit^j.iz^^t>mm^i^<7:>mm^j:mm>mmiz 
i'^xm.-tm^^?:m{iiLm^m^t:^ii>^ 

I. -If. -fey-^i7)^x'X^B#tC(JS^2 9j;'9^x-/ 

^m^^x-ni'Xmf2A(D^y^^-h^=^-9^h^ 

i: t J: 0 . 1 mcom-\,zk^x$'m&(r)m^mi'ir-^£ 
[ 0 0 3 9 ] 4/i . lME¥'J£il2 8(0mmtii:f]iznLX 

mssmm^ 3 1 coggwirjui*^^ u < ^ I. i a tc^s l 

^3 1 mmi,zmi$^x umm^t'-nzmf^it 
hz.t ifx% . 9[-mi)^(^co^ sMmco v -b ••/ hm^ma 
I htih tx-m- 2 9 \,zm^mtmBh LTc^fi^^aj 

[0040] i^Tii. ^^--Sfm^^m^x^y 



\,zx^x. ■^y^]i!,-^<D-^y^'^vmmimmxhh, 

COB§(i. M«^3 2Tli«»5-|fflfi-r-&*\ i>L< 
{±. aA^3 0?-{afflXV«SrpSLTmMt05j-7-tr>y 

[0041] tfi^ }±ASs3 0(7)ai:^S-yN'y Hy\°;^7 ■< 

)V92i. mmm^ 2 2 ^zm x %> nmxh h , 

[0042] 

im^m^^ m.(om.\.z^^miminncomwim^- 
\iznmLtzm^^nmmmii ^m^<^mi<zmwth 
^ t x-mmm^x-^ y^co^s.m't- k i:mrti> 
^ibii^x^. wmtcom^-^nmrn-^^y^trmm-mib 

mil ^^Mconmm-^y^co-mtmm^^^^ 

[02] m-izy-^(ommcomMwm 

[03] m-^y^<om^mmm 

[04 ] ( a ) m-ty^rcom^mxwikmmm 

( b ) -e^OKIffflH 

( c ) m-tyfcommm^ 

[05] m-^y^<om3<om^m0.^^-tmmi 
meim-^y-tco^s^mmmm 

[ 0 8 ] iai -b y^com^co^mm&^^m^m 

[09] |3I-by9-«O«-a5O»fm?^0 

[010] *5gHJ«liajt-feyif{7)|g:5rSflfi(;)||;^jK 

&^flfiIS&7'n-yi5'0 

[01 1] |SHry-»f(3D^g|j£D[ii||fl|^^s^-rialS§0 
[012] |SI-lry-t?-c7)#g|Jcoi!)f^^?^ 

im<omm] 
11.12 lasfi^ 

11a, 12a, 13a, 14a ffitt^f 
13, 14 

1 5 F7^>'W 

16 ;^?^>hTyr 

17. 2 1 >'N'>'hV-?X7-f;l':? 
18 

19 AGCEUS 

2 0 f-r-s^ryr 

2 2 |3I»i^^ 

2 3 o^J-^xy ^ fU^ 

3 0 aAH 

3 1 mm^ 

3 2 
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